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DESCRIPTION 

DOWNLOAD SYSTEM, COMMUMCAnON TERMINAL, SERVER, 



AND DOWNLOAD METHOD 

Technical Field 

5 [0001] The present invention relates to a do\vnload system, a cort^ 

terminal, a server, and a do^vnload method. 
Bacl^roimd Alt 

[0002] When a a)nimunication terminal downloads data stored in a server, it 
is necessary to ^propnately control loads on the server and on a transmission 

10 paflL One of the known techniques to address this issue is a technique in 

wiiich the communication terminal transmits to the server a desired time for 
download of data from the server and in vMch the seiver detemunes a 
dehveiy time of data so as to spread the loads on the server and on the 
transmission path (e.g., reference is made to Japanese Patent Apphcation Laid- 

15 OpenNo. 11-355346). | 

Disclosure of the Invention 

[0003] In the conventional technique desaibed above, however, the user is 
allowed to transmit the desired time for download, but if there are heavy loads 
on the server and/or on the transmission path at the desired time, flie server 
20 will automatically allocate the data dehveiy time to another time, which posed 
the problem that user's convenience degraded. 

[0004] The present invention has been accomphshed in order to solve the 
above problem and an object of the invention is to provide a download 
system, a cconmunication terminal, a server, and a download method c^>able 
25 of ^>propriately sp-eading the loads on the server and on the transmission patli 
and fuitiier enhancing the convenience in download of data. 
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[0005] In order to achieve the above object, a download system according to 
the present invention is a download system comprising a server to manage 
data, and a communication terminal to download the data from the server, 
wherein the communication terminal comprises: reservation candidate 
5 acquiring means for transmitting to the server a transmission request for 

transmission of reservation candidate information containing time information 
indicating at least a start time concerning each candidate time zone to wiiich a 
reservation for download of the data can be allocated, and for acquiring the 
reservation candidate information transmitted in response to the request by the 

10 server, reservation selecting means for transmitting to the server reservation 

choice information containing as reservation time information the time 
information selected based on the reservation candidate information acquired 
by the reservation candidate acquiring means, and for storing the start time 
indicated by the reservatipn time information, as an initiation time of the 

15 download; data request transmitting means for transmitting a transmission 

request for transmission of .the data to the server, at the initiation time stored by 
the reservation selecting means; and data receiving means for receiving the 
data transmitted by the servCT in accordance with the transmission request for 
transmission of the data transmitted by the data request transmitting means; 

20 vviierein the server comprises: data storing means for storing the data; 

reservation information storing means for storing a reservation table in which 
the reservation for the download is to be allocated to reservation frames within 
a maximum number at each time to permit simultaneous execution of the 
download, set based on a load state at each time preliminarily measured; 

25 reservation candidate generating means for, in response to the transmission 

request for the transmission of the reservation candidate information 
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transmitted by the communication temiinal, determining time zones as 
candidates available for the download of the data, based on the reservation 
table stored in the reservation information storing means, for generating the 
reservation candidate infonnation containing the time information about the 
5 time zones, and for transmitting the reservation candidate infonnation to the 
communication terminal;' reservation registering means for receiving the 
reservation choice infonnation transmitted by the communication terminal, 
and for registering in the reservation table the reservation for the download in 
the time zone corresponding to the reservation time infonnation included in 
10 the resai^on choice information; and data transmitting means for 

transmitting to the conmiunication terminal the data stored in tiie data storing 
means, in response to the transmission request for transmission of the data 
transmitted by tiie communication terminal. 

[0006] In order to achieye the above object, a communication terminal 
15 according to the present invention is a communication terminal adapted for 

dovvnloading data from a server to manage the data, comprising: reservation 
candidate acquiring means^for transmitting to the server a transmission request 
for transmission of reservation candidate information containing time 
information indicating at least a start time concerning each candidate time 
20 zone to vviuch a reservation for download ofthe data can be aUocate4 andfor 

acquiring the reservation candidate information transmitted in response to the 
request by the server; reservation selecting means for transmitting to the server 
reservation choice infonnation containing as reservation time information the 
time information selected, based on the resa:vation candidate information 
25 acquired by the reservation candidate acquiring means, and for storing the start 

time indicated by the reservation time information, as an initiation time of the 
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doAvnload; data request transmitting means for transmitting a transmission 
request for transmission of the data to tfie serv^er, at the initiation time stored by 
the reservation selecting means; and data receiving means for receiving the 
data transmitted by the server in accordance with the transmission request for 
5 transmission of the data transmitted by the data request transmitting means. 

[0007] In order to achieve the above object, a server according to the present 
invention is a server adapted for managing data to be downloaded by a 
communication terminal, comprising: data storing means for storing the data; 
reservation information storing means for storing a reservation table in which 

10 the reservation for the download is to be allocated to reservation frames within 

a mayinniTn nimibef at each time to permit simultaneous execution of the 
download, set based on a load state at each time preliminarily measured; 
reservation candidate generating means for, in response to the transmission 
request for the transmission of the reservation candidate information 

15 transmitted by the comipunication terminal, determining time zones as 

candidates available for the download of the data, based on ^e reservation 
table stored in the res^vation information storing means, for generating the 
resCTvation candidate inforination containing time information about the time 
zone indicating at least a start time thereof, and for transmitting the reservation 

20 candidate information to the communication terminal; reservation registering 

means for receiving the. reservation choice information containing as 
reservation time information the time information selected based on the 
reservation candidate information transmitted by the communication terminal, 
and for registering in the reservation table the reservation for flie download in 

25 the time zone indicated by the reservation time information included in the 

reservation choice information; and data transmitting means for transmitting to 
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the comnmnication terminal the data stored in the data storing means, in 
response to the transmission request for transmission of the data transmitted at 
the start time of the reservation time information by the communication 
terminal. - 
5 [0008] In ordCT to achieve the above object, a download method according to 

the present invention is,; a download method in which a communication 
terminal downloads data- from a server to manage the data, the download 
method comprising: a reservation candidate request transmitting step wherein 
reservation candidate acquiring means of the commxmication terminal 

10 transmits to the server a transmission request for transmission of reservation 

candidate information containing time information indicating at least a start 
time concerning each candidate time zone to which a reservation for 
download of the data can be allocated; a reservation candidate generating step 
wherein, in response to the transmission request for transmission of the 

1 5 reservation candidate information transmitted by the commimication terminal, 

reservation candidate generating means of the sraver detoinines time zones as 
candidates available for the download of the data, based on a reservation table 
in which the reservation for the download is to be allocated to reservation 
frames within a maximiim nxmiber at each time to permit simultaneous 

20 execution of the download, set based on a load state at each time preUminarily 

measured, and which is stored in reservation information storing means, 
generates the reservation candidate information containing the time 
information about the time zones, and transmits the reservation candidate 
information to the commimication terminal; a reservation candidate acquiring 

25 step wherein the reservation candidate acquiring means of the communication 

terminal acquires the reservation candidate information transmitted by the 

5 
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server; a reservation selecting step wherein reservation selecting means of the 
communication terminal transmits to the server reservation choice information 
containing as reservation time information the time information selected based 
on the reservation candidate information acquired by the reservation candidate 
5 acquiring means, and stores the start time indicated by the reservation time 

information, as an initiation time of the download; a reservation registering 
stqp vs4ierein reservation regist^ing means of the server receives the 
reservation choice information transmitted by the communication terminal, 
and registers in the reservation table the reservation for the download in the 

10 time zone corresporiding.to the reservation time information included in the 

reservation choice infomiation; a data r^uest transmitting step v^erein data 
request transmitting means of the commimication terminal transmits a 
transmission request for transmission of the data to the server, at the initiation 
time stored by the reservation selecting means; a data transmitting step 

15 wherein data transmitting means of the serv^ transmits to the communication 

terminal the data stored in the data storing means, in response to the 
transmission request for; transmission of the data transmitted by tiie 
communication terminal; and a data receiving step vsdierein data receiving 
means of the communication terminal receives the data transmitted by the 

20 server in accordance with iiie transmission request for transmission of the data. 

[0009] According to these aspects of the invention, whm the communication 

i 

terminal reserves a time jfor download of data from the server, the server 
transmits the reservation candidate information containing the time 
information about the time zones of candidates to which the reservation for the 
25 download can be allocated. The server generates the foregoing reservation 

candidate information, based on the res^:vation table in which the reservation 
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for download is to be allocated to the reservation fiames within the maximum 
to p^mit simultaneous ^ecution of the download at each time, so as to spread 
the loads on the basis of track records of the loads on the servCT and on flie 
transmission path. Narheiy, the server puts in the reservation candidate 
5 information the time information about time zones containing remaining 

resCTvation fiames to which a time necessary for the download of the data can 
be allocated. The coinmunication terminal transmits to the server the 
reservation choice information containing the time information selected by the 
user from this reservation candidate information, as the reservation time 

10 information, and stores the start time indicated by the reservation time 

information, as an initiation time of the download. The server regjst^ the 
reservation for the time zone corresponding to the reservation time 
information included in the reservation choice information, as a time zone of 
the download. The communication teraiinal transmits a transmission request 

15 for transmission of the datk to the server at the foregoing initiation time stored, 

and receives the data transmitted by the server As described above, the 
server determines ^e time zones containing available reservation fiames to 
which no reservation is allocated yet, from the reservation table in which 
reservation frames are provided so as to spread the load on the server, the load 

20 on the transmission path, and so on, and the s^er notifies the communication 

terminal of the information about the candidate time zones for the download. 
Therefore, the user of ^e communication t^minal can select a preferred time 
zone out of the candidate time zones for the download, which enhances the 
convenience for the user of the communication terminal. Since the 

25 allocation of the reservation for the download carded out in this manner is 

executed based on the r^ervation table set so as to spread the loads on the 

i 
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s^er and on the transmission path, it is feasible to ^)propriately spread the 
loads on tiie server and on the transmission path. 

[0010] In the dovvnload system of the present invention, preferably, in 
generating the reservation candidate information, the reservation candidate 
5 selecting means of the serv^ temporarily aUocates in the reservation table, 

reservations for the download coiiesponding to the time information included 
in the reservation candidate information, together with information to identify 
the communication termihal having transmitted the transmission request for 
transmission of the reservation candidate information, and wherein tiie 

10 reservation registering means adopts the reservation in the time zone 

corresponding to the reservation time information included in the reservation 
choice information/ transmitted by the commimication terminal, among the 
reservations temporarily allocated together with the information to identify the 
communication terminal, in the reservation table, and cancels tiie other 

15 reservations temporarily ajlocated together wdth the information to identify the 

communication temiinal, in the reservation table. 

[0011] In the server of the present invention, preferably, in generating the 
reservation candidate information, the reservation candidate selecting means 
tenqx^rarily allocates in the reservation table, reservations for the download 

20 corre^nding to the time information included in the reservation candidate 

information, together with information to identify the communication terminal 
having transmitted the transmission request for transmission of the reservation 
candidate information, and wherein the reservation registering means adopts 
the reservation in the tipe zone corresponding to the reservation time 

25 information included in the reservation choice information transmitted by tiie 

commuiucation terminal,: among the reservations temporarily allocated 

-/ ^ 
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together with the information to identify the communication terminal, in the 
reservation table, and cancels the other resovations temporarily allocated 
together with the information to identify the communication terminal, in the 
reservation table. 

5 [0012] In the download method of the present invention, preferably, in the 

reservation candidate g^erating step, the reservation candidate selecting 
means of the server, in .^n0:ating the reservation candidate information, 

tenqjorarily allocates in the reservation table, reservations for the download 

i 

corresponding to the time information included in the reservation candidate 

10 information, togeth^ with information to identify the communication terminal 

having transmitted the tr^^ismission request for transmission of the reservation 
candidate information, and wherein in the reservation registering step, the 
reservation registOTng means of the server adopts the reservation in the time 
zone corresponding to the reservation time information included in the 

15 reservation choice information transmitted by the communication terminal, 

among the reservations temporarily allocated together with the information to 
identify the communication terminal, in the reservation table, and cancels &e 
other reservations tempOTarily allocated together with the information to 
identify the communication terminal, in the reservation table. 

20 [0013] According to these aspects of the invention, when the server generates 

flie foregoing resCTvation candidate information, ttie server temporarily 
allocates in the reservation table the reservations in the time zones 
corresponding to the time/ information included in the reservation candidate 
information, together with the information to identify the communication 

25 terminal. Then the server actually registers the reservation in the time zone 

corresponding to the reservation time information included in the reservation 

9 
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choice infonnation transmitted fix)m the communication temiinal, and cancels 
the other reservations temporarily allocated for the communication terminal. 
Therefore, where the communication terminal selects the reservation time 
infonnation out of the time information included in the reservation candidate 
5 ioformation, the server will not allocate a reservation to the time zone 

corresponding to the reservation time infomiation, for another communication 
terminal, whereby the convenience is further enhanced about the reservation 
for dovmioad of data. i 

[0014] hi the download system of the present invention, preferably, in 

10 generating the reservation candidate information, the reservation candidate 

generating means of the server generates the res^^^on candidate infonnation 
preferentially contain the time information about time zones with a large 
number of reservation frames to which the reservation for the download is not 
allocated, based on tiie reservation table. 

15 [0015] In the server of the presoit invention, preferably, in generating the 

reservation candidate information, the reservation candidate generating means 
generates the reserv^on candidate information preferentially contain the time 
infonnation about time zones with a large number of reservation frames to 
which the reservation fqr the download is not allocated, based on the 

20 resQvation table. 

[0016] In the download method of the present invention, preferably, in the 
res^^^on candidate generating step, the reserx^tion candidate generating 
means of the server, in generating the reservation candidate information, 
generates tiie reservation candidate information preferentially contain the time 

25 information about time zones with a large number of reservation frames to 

wiiich the reservation fojr the download is not allocated, based on the 

10 
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reservation table. 

[0017] According to fliese aspects of tfie invention, vAxm the server generates 
the foregoing reservation candidate information, the server makes the 
reservation candidate information preferentially contain tfie time information 
5 about the time zones with more remaining reservation fiames, which fiirtfaer 

spreads the loads on;1he server and on the transmission path. 
[0018] The download system of the present invention may be configured as 
follows: the corrnnunication terminal finther con^)rises available range 
acquiring means for transmitting to the server a transmission request for 

10 transmission of available range information containing infcxrmation about 

presence/absence of a time zone available for the reservation for the download 
in each of second predetermined periods obtained by subdividing a first 
predetermined period, and for receiving the available range information 
transmitted fi*om the server; the server further comprises available range 

1 5 generating means for genqrating the available range information in accordance 

vsdth the transmission request for transmission of the available range 
information transmitted by the communication terminal, and for transmitting 
the available range information to the communication terminal; the reservation 
candidate acquiring means transmits to the server the transmission request for 

20 transmission of the reservation candidate information containing die 

information about the second predetermined period selected based on the 
available range information received by the available range acquiring means; 
the reservation candidate generating means generates the reservation candidate 
information containing the time information about time zones available for the 

25 reservation for the ddwnload in the second predetermined period, based on the 

information about ,the second predetermined period included in die 



11 



2005$ 5fl24B 20l|33^ SOEI PATET i LAW FIRM NO. 8814 P. 37/95 

FP03-0332-00 

J 

I 

transmission request for transmission of 4ie resorvation candidate information 
transmitted by the i communication terminal, and transmits the reservation 
candidate information to the communication terminal. 
[0019] The communication tominal of the present invention may be 
5 configured as follows: the communication t^minal further comprises 

available range acquiring means for transmitting to the server a transmission 
request for transmission of available rangq information containing information 
about presence/absence of a time zone available for the reservation for the 
download in each of second predetemiined periods obtained by subdividing a 

10 first predetermined period, and for receiving the available range information 

transmitted fix)m the server, the reservation candidate acquiring means 
transmits to the server Iflie transmission request for transmission of the 
reservation candidate information containing the information about the second 
predetermined period selected based on the available range information 

1 5 received by the available rangQ acquiring means. 

[0020] The server of the present invention may be configured as follows: the 
server further comprises available range generating means for receiving a 
transmission request for transmission of available range information 
transmitted by the communication terminal, for, in response to the 

20 transmission request for transmission of the available range information, 

^nanating the available Grange information containing information about 
presence/absence of a tim0 zone available for the reservation for the download 
in each of second predetermined periods obtained by subdividing a first 
predetermined period, and for transmitting the available range information to 

2S the communication terminal; the reservation candidate generating means 

receives the reservation candidate information containing information about 

; 12 
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the second predetennined period selected based on the available range 
information, transmitted by the communication terminal^ generates the 
reservation candidate information containing the time information about time 
2X>nes available for the reservation for the download in the second 
5 pred^ermined period, based on the information about the second 

predetermined peribd included in the transmission request for transmission of 
the reservation candidate information, and transmits the reservation candidate 
information to the commimication terminal. 

[0021] The download method of the present invention may be configured as 

10 foUows: the dowoiload method finther comprises an available range request 

transmitting step vsdierein available range acquiring means of the 
communication terminal transmits to the server a transmission request for 
transmission of available range information containing information about 
presence/absence of a time zone available for the reservation for the download 

15 in each of second predetermined periods obtained by subdividing a first 

predetermined period; an available range generating step wherein available 
range generating means of the server generates the available range information 
in accordance with the tr^smission request for transmission of the available 
range information transmitted by the communication terminal, and transmits 

20 the available range information to the communication terminal; and an 

available range acquiring step wherein the available range acquiring means of 
the communication terminal receives the available range information 
transmitted fi-om the server; in the reservation candidate request transmitting 
step, the reservation candidate acquiring means of the communication 

25 terminal transmits to the server the transmission request for transmission of the 

reservation candidate information containing the information about the second 

13 
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predetennined period selected based on the available range infonnation 
received by the available range acquiring means; the reservation candidate 
generating means of the server generates the reservation candidate infonnation 
containing the time infonnation about time zones available for the reservation 
5 for the download in the second predetennined p^od, based on the 

infonnation about ^ the \ second predetennined period included in the 
transmission request for transmission of the reservation candidate information 
transmitted by the communication terminal, and transmits the reservation 
candidate infonnation to the commimication terminal. 

10 [0022] According to these aspects of the invention, the server generates the 

available range information containing the information about the 
presence/absOTce of a time zone available for the reservation for the download 
in each of the second predetermined periods obtained by subdividing the first 
predetennined period, and transmits it to the communication terminal. Here 

15 the first predetermined period can be, for example, one month, and each of the 

second predetennined periods is one hour resulting fi-om subdivision of one 
montii. Namely, the server transmits to the communication terminal the 
information about whether a time zone available for the reservation for the 
download is included in each of hours. In tiie communication terminal, flie 

20 usa refers to this available range information and selects a second 

predetermined peripd desired for the reservation for the download, and flien 
the commimication terminal transmits to the server the transmission request 
for transmission of the reservation candidate information containing the 
information about the selected second predetermined period. Namely, the 

25 communication terminal transmits to the server the transmission request for 

transmission of the reservation candidate information, in which the condition 

14 
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for the period to make the leservatioii for the download is designated by the 
communication tenmnal; The server generates &e reservation candidate 
information containing the time information about time zones available for the 
reservation for the download in the second predetermined period, based on the 
5 information about the second predetermined period included in the 

transmission request for ti;ansmission of the reservation candidate information, 
and transmits the reservation candidate information to the communication 
terminal. As the server preliminarily transmits the information about the 
second predetermined periods available for the reservation for the download in 

10 the first predetermined period in this manner, the communication terminal is 

able to transmit to the server the transmission request for transmission of the 
reservation candidate information with the condition to specify the second 
predetermined period desired to allocate the reservation for the download, by 
the user. The server is able to extract only time zones of candidates available 

15 for the reservation for the download in the period desired by the user of the 

communication terminal, and to notify the communication terminal of the 
infomiation about the time zones. Therefore, the convenience is further 
enhanced about the reservation for downlo2id. 

[0023] The download system of the present invention may be configured as 
20 follows: the available range information generated by the available range 

generating means contains level information indicating a number of 
reservation fiames to which the reservation for the download is not allocated, 
in each of the second predetermined periods. 

[0024] The server of the present invention may be configured as follows: the 
25 available range information aerated by the available range gen^ating means 

contains level information indicating a number of reservation fi:ames to which 

15 
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the reseivation for the download is not allocated, in each of the second 
predetermined periods/. 

[0025] The download method of the present invention may be configured as 
follows: in the available range generating step, the available range information 
5 generated by the available range generating means of the s^er contains level 

information indicating a number of the reservation fi^ame to which the 
reservation for the download is not allocated in each of the second 
predetermined periods, 

[0026] According to these aspects of the invention, the foregoing available 

10 range infonnatioii contains the level information indicating the remaining 

number of reservation frames to which the reservation for download can be 
allocated, in each of the second predetermined periods. This permits the user 
of the communication temiinal to acknowledge whether a vacant space of 
reservation fiames is large, in each of the second predetermined periods. 

15 [0027] In the download, system of the present invention, preferably, the 

available range inforniation generated by the available range ^n^Bting means 
is comprised of a list indicating binary values of the information about the 
presence/absence of a time zone available for the reservation for the download 
in each of the second predetemiined periods. 

20 [0028] In the server of tfie present invention, preferably, the available range 

information generated by the available range generating means is conqmsed 
of a list indicating binary values of the information about the presence/absence 
of a time zone available for the reservation for the download in each of the 
second predetermined periods. 

25 [0029] hi the download method of the present invention, preferably, in the 

available range generating step, the available range information generated by 

, . 16 
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the available range generating means of the server is comprised of a list 
indicating binary values of the information about the presence/absence of a 
time zone available for the reservation for the download in each of the second 
predetermined periods. 
5 [0030] According' to these aspects of the invention, the foregoing available 

range information is coiiiprised of the list indicating binary values of the 
information about the presence/absence of a time zone available for the 
reservation for the download in each of the second predetermined periods. 
For example, where there is a time zone to which the reservation for the 

10 download can be allocated, the information about the presence/absence of the 

time zone available for the reservation for the download in the second 
predetermined period to which the time zone belongs is indicated by a bit of 
on; where there is no time zone in reverse, the information is indicated by a bit 
of oflf. Therefore, the data volume can be reduced more than in generation of 

15 the available range information as text information, which can reduce the load 

on the transmission ^th. 

[0031] In the download system of the present invention, preferably, the 
available range infonnatioh generated by the available range generating means 
is comprised of a list resulting from further text conversion of a list indicating 
20 binary values of tfie information about the presence/absence of a time zone 

available for the reservation for the download in each of the second 
predetermined periods. 

[0032] Li the servw of the present invention, preferably, the available range 
infcmnation generated by the available range generating means is comprised 
25 of a hst resulting from further text conversion of a list indicating binary values 

of the information about t^e presence/absence of a time zone available for the 

i 
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reservation for the download in each of the second predetermined periods. 
[0033] In the download method of the present invention, preferably, in the 
available range generating step, the available range information generated by 
the available range generating means of the server is comprised of a hst 
5 resulting from further text conversion of a list indicating binary values of the 

information about the presmce/absence of a time zone available for the 
reservation for the download in each of the second Faredetermined periods. 
[0034] According to these aspects of the invention, the server generates the 
list resulting from ftirther text conversion of the aforementioned list of the 
10 binary values, and transmits it to the communication terminal, whereby it 

becomes feasible to transmit the list even in a netwoik adopting a protocol 
incapable of transmitting binary data. 
Brief Description of tfie Drawings 

Fig. 1 is a block diagram showing a fimctional configuration of a 
1 5 software update system according to an embodiment. 

Fig. 2 is an illustration showing an example of a screen to encourage a 
user to select an update method of software displayed in a communication 
terminal according to the embodiment. 

Fig. 3 is an illustration showing an example of a screm displaying 
20 candidates of time zones for download of an update file in the communication 

terminal according tq the embodiment 

•I 

Fig 4^15; an ^illustration showing an example of a screen displayed 
based on available range information in the communication terminal 
according to the embodiment 
25 Fig. 5 is aa illustration showing an example of a screen displayed 

based on available range information in the communication terminal 



18 



2005$ 5fl24B 20ai34i) SOEl- PATET UaW FIRM 



NO. 8814 P. 44/95 



FP03-0332-00 

according to the embodiment. 

Fig. 6 is a n illustration showing an example of a sc^en in which 

^ i 

candidates of time zones for download of an update file are displayed in the 
communication terminal according to the embodiment. 
5 Fig. 7 is an illustration showing a storage format of update files in an 

iqxlate software storage: of a software managing server according to Aie 
embodiment. 

Fig. 8 is an iUustration showing contents of a reservation table stored in 
a reservation information storage of the software managing server according 
10 to the embodiment. . 

Fig. 9 is an illustration showing a data format of available range 
information generated by an available range gmerator of the software 
managing server according to the embodiment. 

Fig. 10 is an illustration showing a flowchart of a software update 
1 5 method according to an embodiment. 

Fip. 11 is an illustration showdng a flowchart of a software update 
method according to the embodiment. 
Best Modes for Carrying Out the Invention 

[0035] A download system according to an embodiment of the present 
20 invention will be described below. The download system according to the 

present embodiment^is constructed as a software ipdate system 1 in which a 
communication temiinal 10 downloads software from a software managing 
server 30 to manage the software as data, 

[0036] Fig. 1 is a block diagram showing a configuration of the software 
25 update system 1. As shown in Fig. 1, the software update system 1 

conq)rises the communication terminal 10 and the software managing server 
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30. The CQmmunication tenniiial 10 and the software managing server 30 
win be described below in detail. 

[0037] The communication temiinal 10 is physically comprised of a 
rewritable nonvolatile memory such as a flash ROM, a rewritable volatile 
5 memory such as a RAM Random Access Memory), a communication 

device, a CPU (central processing unit), and so on. The communication 
tominal 10 according to the presCTit embodiment can be one selected from a 
wide variety of communication terminals that necessitates update of software 
an update £Qe of which is downloaded by means of the communication device 
10 and which is directly executed as stored on the rewritable nonvolatile memory, 

e.g., mobile communication t^minals such as cell phones, portable terminals 
such as PDAs (Personal Digital Assistants), digital consumer electronics, and 

so OIL 

[0038] The rewritable nonvolatile memory stores the basic software or the 
15 like for controlling the| communication traminal 10, such as an OS, 

middlew^e, commimication software, and so on. This basic software is 
direcdy executed on the rewritable nonvolatile memory. The rewritable 
volatile memory is used in usage for storing data and software not aflFecting 
flie operation of the communication terminal 10 even if the stored information 
20 isarasedupcmpower-ofifortbelike. 

[0039] Next, functional components of the communication terminal 10 will 
be described. As shown in Fig. 1, the communication t^minal 10 is 
composed of such functional con^onents as identification information storage 
11, identification information transmitter 12, update file information receiver 
25 13, reservation candidate dcquir^ (reservation candidate acquiring means) 14, 

reservation selector (reservation selecting means) 15, available range acquirer 
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(available ran^ acquiring means) 16, transfer state shifter 17, transfer request 
transmitter (data reiquest transmitter) 18, iqxlate file receiver (data receiver) 19, 
and software revwiter 20. The functions of these components are 
implemented, for example, in such a manner that software and/or data for 
5 controlling the update of sofhvaie is stored on tiie rewritable nonvolatile 

memory and the CPU controls the corrmiunication device and others in 
accordance with the software. 

[0040] The identification information storage 11 stores identification 
information such as a terminal ID of the communication terminal 10 and 
10 version information of software directly executed as stored on the rewritable 

nonvolatile memory Specifically, it is realized by storing the identification 
information on the . rewritable nonvolatile memory of the communication 
terminal 10. 

[0041] The identification information transmitter 12 acquires fi-om the 
15 identification information storage 11 the identification information such as the 

terminal ID of the comrnunication tominal 10 stored in the identification 
information storage 11 and the version information of software directly 
executed as stored on the rewritable nonvolatile memory, and transmits the 
identification information to the software managing server 30. 

20 [0042] The iqxiate file , inf(»rmation recdver 13 receives tiirough the 

i 

commumcation device from the software managing server 30, update file 
information containing information such as the presence/absence of an update 
file to be downloaded from the software managing server 30, and size 
information of the update file. 
25 [0043] The reservation candidate acquirer 14 refers to the update file 

information received by the iqpdate file information receiver 13, and, when 
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detennining that there is an iqxlate fQe, it displays a screen to ^courage the 
user to select an update method of software. Fig. 2 is an illustration showing 
an example of the sCTeen. As shown in Fig. 2, the reservation candidate 
acquirer 14 displays an 'TJpdate now" icon indicating that the update file is to 
5 be immediately downloaded fi-om the software managing s^er 30 to effect 

an update of software, a "Reserve" icon indicating that a reservation is to be 
made for a time zone for download of the update file, in order to effect an 
update of software, and a "Not update" icon indicating that the update of 
software is not desired. 

10 [0044] When the user selects the "Update now" icon and pushes a 'Decision" 

icon, the reservation candidate acquirer 14 outputs the information that the 
update of software is to'be executed now, to the transfer stale shifter 17. 
When the user seleqts the *TS[ot iqxiate" icon and pushes the *T)ecision" icon, 
the reservation candidate acquirer 14 terminates the process conceming the 

15 update of software. When the user selects the "Reserve" icon and pushes the 

'Decision" icon, the reservation candidate acquirer 14 transndits to the 
software managing servd" 30 a transmission request for transmission of 
reservation candidate information containing time information about time 
zones of candidates a^^lable for a reservation for the download of the update 

20 file. Fig. 2 show^s a state in which the "Reserve" icon is selected. 

[0045] The reservation ! selector 15 receives the reservation candidate 
information transmitted by the software managing server 30 in accordance 
with the transmission request for transmission of the reservation candidate 
information transmitted by the reservation candidate acquirer 14. This 

25 reservation candidate information contains die aforementioned time 

information. This time information indicates a start time and an end time 
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CQncemmg each candidate time zone available for the reservation for the 
dovmload of die update file. The time information may be information 
indicating only the start' 'time. The present embodiment will be described 
hereinafter on the assumption that the foregoing time information contains the 
start time and end time concerning each candidate time zone available for the 
reservation for download of the update file. 

[0046] When the reservation selector 15 receives the foregoing reservation 
candidate information, it displays a screen to aicourage the user to select time 
information about a time rzone to execute the download of the iipdate file, out 
of the afor^entioned tin^e information included in the res^vation candidate 
information. Fig. 3 is an illustration showing an example of the screen 
associated with the display. In the example of the screen shown in Fig. 3, 
three time zones specified by the foregoing time information are displayed. 
When the user of the communication terminal 10 selects one of these time 
zones and pushes the dedsion icon, (he reservation selector 15 transmits to the 
software managing server 30 reservation choice information containing the 
time information corresponding to the selected time zone as reservation time 
information. Fig. 3 'shows a state in which the time zone of "July 23 3 :00-" is 
selected. The reservation selector 15 stores the start time of the above time 
zone selected by the us^. On the other hand, wh^e the candidate time zones 
displayed include no time zone desired by the user, the user pushes a "Specify 
condition" icon, whereiqxDn the reservation selector 15 outputs information 
indicating that the "Specify condition" is selected, to the available range 
acquirer 16. 

[0047] The available range acquirer 16 receives the information indicating 
tiiat the "Specify condition" is selected, outputted fi-om the reservation selector 
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15, and then transmits a request for transmission of available range 
information to the software managing server 30. This available range 
information contains information indicating ihc presence/absence of a time 
zone available for the reservation for download of the aforementioned xipdate 
5 file, for example, about each of hours obtained by subdividing a period of one 

month in units of one hour. 

[0048] The available ran^ acquirer 16 receives the available range 
information transmitted in response to the transmission request for 
transmission of the available range information by the software managing 

10 server 30, and first provides a display indicating the presence/absence of a 

time zone available for the reservation for the download of the aforementioned 
update file in each day, ^in day units in the aforementioned period of one 
month. Fig. 4 is an illustration showing a screen as an example of the 
display The example of the screen shown in Fig. 4 presents the display 

15 indicating the presence/absence of the time zone available for the reservation 

for the download of the iq)date file, for each of days in July 2002. 
Specifically, the screen example of Fig. 4 shovs^ that the time zone available 
for the reservation for the download of the update file is present on the 23rd, 
the 24th, the 26th, flie 27th, and the 28th and tiiat the time zone available for 

20 the reservation for the download of the update file is absent on the other days. 

[0049] Siipposing the usct selects one of the days including the time zone 
available for the reservation for the download of the \jpdate file and pushes the 
decision icon, the available range acquirer 16 provides a display of a screen 
indicating the presence/absence of a time zone available for the reservation for 

25 the download of the iqxlate file, for each of time zones obtained by dividing 

tile day in units of one hour Fig. 5 is an illustration showing a screen as an 
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example of the display. . Fig 5 shows the screen displayed when the user 
selects July 24 on the screen shown in Fig, 4. As shown in Fig. 5, the 
available range acquirer 16 provides the display of the sween in which the day 
selected by the user is divided in units of one hour. The available range 
5 acquirer 16 refers to the available range information to display hours to which 

start times of time zones available for the reservation for tihe download of the 
update file belong, in a color different fix)m that for the other hours on the 
screen. 

[0050] When the user viewing the screen shown in Fig. 5 selects one of the 

10 hours to which the start tunes of the time zones available for the reservation 

for tiie download of the update file belong, the available range acquire 16 
instmcts the reservation candidate acquirer 14 to transmit to the software 
managing server 30 a transmission request for transmission of reservation 
candidate information containing time information about time zones available 

15 for the reservation, the start times of which are included in the selected hour. 

Namely, in response to this instmction, the reservation candidate acquirer 14 
transmits to the software managing server 30 a request for transmission of the 
reservation candidate information with the condition to specify the hour. 
[0051] hi response: to the transmission request for transmission of the 

20 reservation candidate infomiation, the reservation candidate acquirer 14 

acquires the reservation candidate infomiation transmitted by the software 
managing servo- 30j and , displays candidates of time zones available for the 
reservation for ftie download of the update file, specified by the time 
information included in the reservation candidate information. Fig. 6 is an 

25 illustration showing an example of the display. In the example of the screen 

shown in Fig. 6, two caiKlidate time zones available for the reservation are 
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displayed When ifae us&c of the communication terminal 10 selects one of 
these candidate time zones and pushes the decision icon, the reservation 
selector 15 transmits to the software managing server 30 reservation choice 
information containing the reservation time information about the selected 
5 time zone. In conjunction th^ewith, the reservation selector 15 stores the 

start time of tiie time zone becoming a reserved time zone, as an initiation time 
of a process about the doAvnload of the iqxlate file. Fig. 6 shows the screen in 
a state in which the time zone of "July 24 2:30-" is selected. 
[0052] When the user .selects the *TJpdate now" in accordance with the 

10 display to encourage thei tiser to select one of the aforementioned software 

update methods, the transfer state shifter 17 Umits operation of software to use 
the rewritable volatile memoiy, based on &e update file infonnabon received 
by the iqxlate file information receiver 13, at the time of the selection. When 
the user selects "Reserve" in accordance with the display, the transfer state 

15 shifter 17 limits the operation of software to use the rewritable volatile 

memory, based cm the update file information received by the update file 
information receiver 13, at the start time of the reserved time zone. This 
permits the transfer state shifter 17 to secure an area necessary for transfer and 
stc»^e of the update file on the rewritable volatile memory and to effect 

20 transfer of the update file. . 

[0053] After the transfer state shifter 17 secures the area necessaiyfi)rstora^ 
of the iqxlate file on the rewritable volatile memory, the transfer request 
transmitter 18 transmits through the communication device to the software 
managing server 30, a request for requesting the software managing server 30 

25 to transfer the update file. . 

[0054] After the transfer request transmitter 18 transmits tiie request to &e 
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software mamging server 30, the iqxlate fQe receiver 19 establishes 
connection through the communication device with the software managing 
server 30. Then the ipkte file receiver 19 receives the iqxJate file fi-om the 
software managing server 30 and stores it on the rewritable volatQe memory. 
5 [0055] After the iqxiate ifile receive 19 receives tiie iqxlate file and stores it 

on the rewritable volatile memory, the software rewriter 20 rewrites the 
software directly executed as stored on the rewritable nonvolatile memory, 
into iqxlated software stored as the update fiJIe on the rewritable volatile 
memory. 

1 0 [0056] Returning to Fig. 1 , the software managing server 30 will be described 

below. The software managing server 30 is a conq)uler managing the i^date 
softiware to be stored on the rewritable nonvolatile memory of commimication 
terminal 10. The software managing server 30 is physically comprised of a 
CPU, a storage device such as a memory, a recording medium such as a hard 

15 disk, a communication device, a display device such as a di^lay, an input 

device such as a keyboard and amouse, and so on. 

[0057] N©rt, fimctional components of the software managing s»ver 30 
according to the present embodiment will be described. As shown in Fig. 1, 
the software managing server 30 of the present embodiment is fimctionally 

20 composed of idmtification information receiver 31, iqxkte software storage 

32, dxS&ence file cre^or 33, update file information transmitter 34, 
reservation information storage (reservation information storing means) 35, 
reservation candidate generator (reservation candidate generating means) 36, 
reservation registerer (reservation registering means) 37, available range 

25 g^erator (available range g^erating means) 38, transfer request receiver 

(data reqi^ receiving means) 39, and update file transmitter (data 
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transinitting means) 40. These components are constmcted, for example, as 
software loaded on the memory of the software managing serv^ 30. The 
functions of these components are implemented in such a manner that in 
accordance with the software, the CPU accesses the update software storage 
S 32 constructed on the hard disk or controls the communication device. The 

fimctional components of the software managing server 30 will be desaibed 
below in detail. 

[0058] The identification information receiver 31 receives through the 
communication device the aforementioned identification information 

10 transmitted by the identification information transmitter 12 of the 

communication terminal' 10. The identification infonnation receiver 31 
outputs the received identification information to the difference file creator 33. 
[0059] The iqxJate software storage 32 stores iq)date software of each target 
communication terminal -in correspondence to a tenninal ID and version 

15 information of software. ] The update software storage 32 is constmcted on 

the hard disk of the software managing server 30. Specifically, as shown in 
Fig. 7, the iq>date software storage 32 stores iqxiate software to be stored on 
the rewritable nonvolatile memory of each communication terminal and a file 
c^[>acity thereof in correspondence to a tenninal ID of the communication 

20 temmial and version information of the update software. 

[0060] The difference file creator 33 acquires the identification inftDrmation 
outputted by the identification information receiver 31, and creates a 
difference file between the i^xiate software to be stored on the rewritable 
nonvolatile memory of communication tenninal 10, which is stored in the 

25 update software stora^ 32, and the software currently under operation on tiie 

rewritable nonvolatile memory of the communication tenninal 10, based on 
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the termmal ID included in the identification information and the version 
information of the software directly executed as stored on the rewritable 
nonvolatile memory of the communication terminal 10, 
[0061] For example, supposing the terminal ID of the commimication 
5 terminal 10 included in the identification information is "OOOr* and the 

version mmiber of the software cumently under operation on the rewritable 
nonvolatile memory of the communication terminal 10 is "1," as shown in Fig. 
7, the new update software stored in the update software storage 32 is "2" 
which is the up-to-date version. In this case, the difference £Qe creator 33 
10 creates a difference file ojf the update software of version "2" from the update 

software of version "1." . The difference file creator 33 outputs the created 

i 

difference file as an update file to ftie update file transmitter 40, and outputs to 
the xipdate file infoimatipn transmitter 34 iq)date file information containing 
the information indicating the presence of the update file and the size 

1 5 information of the differeiice file. 

[0062] In the present einbodiment the difference file creator 33 creates the 
difference file, but if the band of the communication line of the software 
managing system is wide enough to transfer a large-size file and if the 
rewritable volatile memqry of the communication terminal has a capacity 

20 moug^ to stwe tfie iqxlate software without creating the difference file, the 

xspdaXc software itself may be outputted direcdy as an update file to the iqxlate 
file transmitter 40 and die size of the xtpdato software may be included as the 
size information in the iqxiate file information to be outputted to the update 
file transmitter 40. In the above example using this method, the update 

25 software of the version "2" is ou^utted directly as an update file to the iqxlate 

file transmitter 40, and the iqxlate file information is made to contain the size 
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infonnation of 150 [bytes] being the size of the iqxiate software of the version 
**2," and outputted to the update file information transmitter 34. 
[0063] On the other hand, wiiere th^ is no iqDdate software with a version 
newer than the cun*ent ^version, e.g., in a case wiiere the terminal ID of 
5 communication terminal 10 included in the identification information is 

"0001" and wherei flie 'version number of the software currently under 
operation on the rewritable nonvolatile memory of communication terminal 
10 is "2," as shown in Fig. 3, the difference file creator 33 outputs the vq^date 
file infonnation containing the absence of update software, to the update file 
10 information transmitter 34. The software managing server 30 may be 

arranged to preliminarily generate difference files between iqxiate software 
programs corresponding to various version numbers, preliminarily store them 
in a database, and use these difference files preliminarily stored 

[0064] The iqxlate file information transmitter 34 transmits the update file 

'i 

15 infonnation received firom the difference file creator 33, through the 

communication device toitfae commimication terminal 10. 
[0065] The reservation infonnation storage 35 stores a reservation table in 
wiiich the reservation for download is to be allocated. This reservation table 
has reservation frames within a maximum number at each time to permit 

20 simultai^us execution of download. The number of reservation fi-ames is 

set based on a state of loads on the server and on the transmission path at eadi 
time preliminarily measured. 

[0066] Fig. 8 is an iUustration showing contents of a day in the reservation 
table stored in the reservation information storage 35. Li Fig. 8, square boxes 
25 indicate reservation firames. As shown in Fig. 8, reservation fi:ames to each 

of wdiich the reservation for download of the update file is allocated are 
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provided at each time in the reservation table stored in die reservation 
information storage 35. The maximum number of reservation fiames is 
determined based on a state of loads on the server and on the transmission path 
at each time preliminarily measured, at each of times as described above. 
5 Namely, this reservation table is so defined that more reservation fi:ames are 

provided in off-peak zones with less loads on the serv^er and on the 
transmission path and that the number of reservation firames is small at times 
v^en the loads are heavy on the server and on the transmission path. This 
spreads the loads of download of the update file. The resCTvation fi-ames 
10 hatched by obhque lines in Fig. 8 indicate firames to vMch a reservation for 

download is already allocated. 

[0067] In response to the transmission request for transmission of the 
reservation candidate information transmitted fi-om the communication 
terminal 10 as described above, the reservation candidate genemtor 36 refers 

15 to fee reservation table in the res^vation information storage 35 to generate 

fee reservation candidate; infonnation preferentially containing as candidates 
fee time infonnation about time zones wife more remaining reservation 
fi^mes, out of time zones to which a time necessary for transfer of fee iqxiate 
file to be dov^oaded by fee communication terminal 10 can be allocated, and 

20 transmits this reservation candidate information to fee commimication 

tCTninal 10. 

[0068] The reservation candidate gen^ator 36 temporarily allocates in fee 
reservation table a reservation, togefeer wife fee infonnation to identify fee 
conmiunication tenninal 10, to each of time zones corresponding to fee time 
25 information included in fee generated reservation candidate infonnation. In 

fee example shown in Fig! 8, fee hatching wife vertical lines on fee reservation 
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fiames indicate that a reseivation is temporarily allocated thereto by the 
reservation candidate generator 36. 

[0069] Furtfiennore, when the communication terminal 10 transmits the 
request for transmission of the reservation candidate information as described 
5 above, the reservation candidate generator 36 g^erates the reservation 

candidate information containing as candidates the time information about 
time zones the start time of vs^hich is included in the hour specified based on 
the reservation candidate information and which are available for the 
reservation for download^ and transmits this reservation candidate information 

10 to the communication terminal 10. 

[0070] The reservation r^gisterer 37 actually registers in the reservation table, 
a reservation in a tiiiie zoiie corresponding to the reservation time information 
included in the reservation choice information transmitted by the 
communication tenninal 10. Then the reservation registerer 37 cancels the 

15 reservations other than the time zone actually registered as described above, 

among the reservations temporarily allocated for the communication terminal 
1 0 by the res^vation candidate generator 36 as described above. 
[0071] In respOTse to the transmission request for transmission of the 
available range infQrmation transmitted by the communication terminal 10, 

20 the available ran^ generator 38 generates the available range infomiation and 

transmits this available range information to the communication terminal 10. 
Fig. 9 is an illustration showing a data format of the available range 
information. As shown in Fig. 9, the available range information generated 
by tiie available range generator 38 is generated in the hst format of 

25 infomiation indicating the presence/absence of a time zone a\^lable for a 

reservation for downl(^ of an update file, tiie start time of which is included 
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in each hour, where one month is a predetermined period and this period is 
divided into units of one hour. In Fig. 9, "1" indicates the pr^ence of the 
time zone, and "0" the absence of the time zone. Vahies of tfa^e "1" and "0" 
can be expressed by binary values. Namely, the information indicating the 
5 presence/absence of the aforementioned time zone in each hour can be 

indicated by oi^ bit 

[0072] The trans^ request receiver 39 receives through the communication 
device the request "for transfer of the iq5date file transmitted by the transfer 
request transmitter 18 of the communication terminal 10. 

10 [0073] The update file transmitter 40 transmits the update file throu^ the 

communication device to the communication temiinal 10, based on the 
foregoing request received by the transfer request receiver 39. 
[0074] Next, the operation of the software update system according to the 
embodiment of the present invention will be described, together wdth a 

15 method of iqxlating software in the software update ^stem according to the 

present embodiment. Figs. 10 and 11 are flowcharts for explaining the 
software update method according to the presort embodiment. 
[0075] First, the software iq)date function is initiated in the communication 
terminal 10 (step SIO), It is then determined in the conunvmication terminal 

20 10 whether a reservation for download of an update file is already made (stq> 

Sll). When the result of this determination is that a reservation for 
download of an update filj^ is already made, the flow shifts to a process at stqp 
S20. 

[0076] On the other hand, vv^en no reservation for download of an update file 
25 is made yet, flie identification information transmitter 12 transmits the 

identification informatioii to the software managing server 30 (stqp S12). 

33 



2005f 5fl24B 20l^38jJ SOEI PATET-.i LAW FIRM NO. 8814 P. 59/95 

■ :i 

■ f 
I 

FP03-0332-00 

The identification information receiver 31 of the software managing server 30 
receives the identification information transmitted by the identification 
information transmitter 12 (step SIB), and outputs the identification 
information to the diflferehce file creator 33. 
5 [0077] When there is update software to be transferred from the update 

software storage 32 to the communication terminal 10, based on the terminal 
ID of the communication temiinal 10 and the version information of the 
software included in the identification information, the difference file creator 
33 creates a difference file between the update software and the software 

10 direcdy executed as stored on the rewritable nonvolatile memory of the 

communication terminal 10 (step S14), and ou^uts it as an update file to the 
update file transmitter 40. The difference file creator 33 also outputs the 
update file information cqntaiiiing the information indicating the presence of 
the iqxlate file and the size information of the update file to the update file 

1 5 information transmitter 34. 

[0078] When there is nb update file on the other hand, the difference file 
creator 33 outputs the update file information indicating the absence of the 
update file to the update file information transmitter 34. In this embodiment 
the iqpdate file is generated by generating the difference file, but it is also 

20 possible to transmit the update software itself directly as an iqxlate file. 

[0079] Next, tiie update ifile information transmitter 34 transmits the update 
file information received from the difference file creator 33, to the 
communication terminal 10 (step SI 5). The update file information receiver 
13 of the communication terminal 10 receives the update file information 

25 transmitted by the update file information transmitt^ 34 and determines 

whether there is an i^xlate file (step S16). When there is no update file, the 

• / 
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communication between communication tominal 10 and software managing 
server 30 is disn^ted and the software update process is temiinated. 
[0080] When there is an update file on the other hand, the reservation 
candidate acquirer 14 displays the screen to encoxnrage the user to select one of 
5 the aforementioned softvyare vpdat^ methods (cf. Fig, 2) (step SI 7). When 

the user selects tiie **Reserve" for the download of the update file in 
accordance with this display, a reservation setting process is carried out (step 
S19). 

[0081] Fig. 11 is a flowchart showing this reservation setting process. In 
10 this reservation setting process, as shown in Fig. 1 1, the reservation candidate 

acquirer 14 of communication terminal 10 transmits a transmission request for 
transmission of the rc^ser^ candidate information to 4ie software 

managing server 30 (step SlOl). 

[0082] Iq response to this transmission request for transmission of the 
15 reservation candidate information, the reservation candidate generator 36 of 

the software managing server 30 generates the aforementioned reservation 

candidate information (step SI 02) and transmits this reservation candidate 

information to the communication terminal 10 (step S103). 

[0083] The communication terminal 10 displays candidates of time zones 
20 indicted by ftie time infonnati(Hi inchided in the transmitted reservation 

candidate information (cf. Fig. 3), and the user determines whether they 

contain a desired time zone (step S104). 

[0084] When the. result of this determination is that the user selects a desired 
time zone, the reservation selector 15 transmits the reservation choice 
25 infomiation containing the reservation time information about the time zone, 

to the software managing server, and stores the start time of tiie time zone 
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corresponding to tfie reservation time information, as a download initiation 
time of the update file (step SI 13). 

[0085] When the result of the above determination is that the user determines 
that there is no desired time zone and selects the ^'Specify condition" icon on 
5 the screen of the communication terminal 1 0 as described above, the available 

ran^ acquirer 16 transmits a request for transmission of the available range 
information to the software managing server 30 (step S105). 
[0086] The available range generator 38 of the software managing saver 30 
receives the request for transmission of the available range information (step 
10 S106), generates the available range information as described above, and 

transmits this available range information to the communication terminal 10 
(step S107). 

[0087] Next, the available range acquirer 16 of the communication terminal 
10 receives the available range infoniiation transmitted from the software 

15 managing server 30. The available range acquirer 16 provides the display of 

information indicating the presence/absence of a time 2x>ne available for the 
reservation for download of the ipdate file at each time, where the period of 
one month is sectioned in units of one hour as described above, based on the 
available range information (cf Figs. 4 and 5). When the user selects a time 

20 in acccxdance with this d^lay (step SI 08), the reservation candidate acquirer 

14 transmits a traiismission request for transmission of the reservation 
candidate information accompanied by the condition of the selected time, to 
the software managing server 30 (step SI 09), 

[0088] In response to therequest for transmission of the reservation candidate 
25 information transmitted fi-om the communication tenninal 10, tiie reservation 

candidate generator' 36 of the software managing server 30 generates tiie 
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reservation candidate information containing the time information about time 
zones tfie start time of which belongs to the time added as the condition to the 
request and which are available for the reservation for download of the update 
fiOie (step SI 10). The reservation candidate generator 36 transmits the 
5 generated reservation candidate information to die communication terminal 1 0 

(step Sill). 

[0089] The reservation candidate acquirer 14 of the communication terminal 
10 provides the display of candidates of the time zones specified by the time 
information included in; the reservation candidate information transmitted 
10 from the software managing server 30, and the user determines whether the 

candidates include a desired time zone (step SI 12). 

[0090] When the user determines that there is no desired time zone, this 
reservation setting process is terminated. When the user selects a desired 
lime zone on the o&er .hand, the reservation selector 15 transmits to the 

15 softw^are managingi server the reservation choice information containing the 

reservation time information about tiie time zone and stores the start time of 
the time zone correspobding to the reservation time information, as a 
download initiation time of the update file (step S 1 1 3). 
[0091] In the software managing server 30, the reservation in the time zone 

20 conesp(»iding to the reservation time infomiation included in tl^ reservation 

choice information transipitted by the communication terminal 10 is registered 
in the reservation table stored in the reservation information storage 35 (step 
SI 14). 

[0092] Returning to step SI 8 in Fig. 10, A^en the user selects the 'T>iot 
25 update'' in accordance wijQi the display of the screen to encourage &e user to 

select one of the software iqxlate methods given by the reservation candidate 
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acquirer 14 of the commimication terminal 10, the sequential processing 
associated with theisofhvare update is terminated. 

[0093] On the other hand, in accordance with the aforementioned display flie 
user selects the 'TJpdate now" for the software, the point of the time is defined 
5 as a start time. When the reservation setting process is selected (step S19), 

the initiation time stored in the reservation selector 1 5 is defined as a start time. 
Then the transfer state shifter 17 limits the operation of software using the 
rewritable volatile memory of the communication terminal 10, based on the 
size information included in the update file information, at the start time to 
10 secure an area necessary for transfer of the iq)date file, thereby euabling the 

transfer of the update file (step S20). 

[0094] After the tr^fer state shifter 17 makes a shift into a state in which the 
transfer of the update file is possible, the transfer request transmitter 18 
transmits a request for transmission of the ipdate file to the software 
15 managing server 30 (step S21). The transfer request receiver 39 of the 

software managing server 30 receives the request transmitted by the transfer 
request transmitter 18 (step S22), and the update file transmitter 40 transmits 
the i4)date file to ftie coinmunication terminal 10 on the basis of the request 
(step S23). 

20 [0095] Tte update file receiver 19 of the communication temiinal 10 receives 

the iqxlate file transmitted by the iqxiate file transmitter 40 of ftie software 
managing server 30 and stores it on the rewritable volatile memory (step S24). 
[0096] After completion of the storage of the update file on the rewritable 
volatile memory by the update file receiver 19, the communication between 

25 communication tmninal 10 and software managing servo: 30 is disrupted, and 

the software rewriter 20 rewrites the software stored on the rewritable 
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nonvolatile memory, according to the dif^nce file included in the update file 
(step S25). 

[0097] After completion of flie update of software by the software rewriter 
20, ftie limitation on the operation is canceled on the rewritable volatile 
5 memory limited by the Iransf^- state shifter 17, so as to move into the normal 

operating state. 

[0098] The action and effect of Ae software iqxlate system 1 according to the 
present embodiment will be described below. When the communication 
terminal 10 makes a reservation for a time 2one to download an update file 

10 fi-om the software managing server 30, the software managing server 30 

transmits the reservation candidate information containing the time 
information about time :^es available for the reservation for the download. 
The software managing server 30 determines the foregoing time zones, based 
on the reservation table in which the reservation for the download is allocated 

15 to reservation fi:ames within a maximum to pemiit simultaneous execution of 

the doAvnload at each tispe so as to spread the loads on the basis of track 
records of the loads on the software managing server 30 and on the 
transmission path, and generates the resavation candidate information 
containing the time inforuiation about the time zones. Namely, the software 

20 man agi ng server 30 generates the reservation candidate information 

containing the time infopnadon about the time zones to which the time 
necessary for the download of the iqxlate file can be allocated. With the 
communication terminal 10, the user selects a reserved time zone for the 
download out of the time zones indicated by the time information included in 

25 the reservation candidate information, and transmits the reservation choice 

information containing the reservation time information about tfiis reserved 
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time 2X)ne to the soft\yare managing sender 30. In the conmiumcation 
temunal 10, tfie start time of the reserved time zone is stored as an initiation 
time of the download The software managing server 30 registers the 
reservation in the time zone corresponding to the reservation time infomiation 
5 included in the reservation choice information. The communication terminal 

10 transmits a request for transmission of data to the software managing server 
30 at the foregoing initiation time stored, and receives the data transnutted 
fi-om the software managing server 30. As desaibed above, the software 
managing server 30 is able to detemiine the time zones to which reservation 

10 flames with no reservatipn belong, fi^om the reservation table provided wifli 

the reservation fiames set so as to spread die loads such as the load on the 
server and the load on the transmission path, to define them as candidate time 
zones for tihe download, and to notify the commimication terminal 10 of the 
information about the candidate time zones. Therefore, the user of the 

15 communication terminal 10 is permitted to select a desired time zone out of 

the candidate time, zones for the download, whereby the sj^tem is more 
convenient to the userj of the communication temiinal 10. Since the 
allocation of the reservation for the download carried out as descnbed above is 
executed based on the reservation table set so as to spread the load on the 

20 software managing server 30 and the load on the transmission path, it is 

feasible to appropriately spread the loads on the software managing server 30 
and on the transmission patL 

[0099] In generating the reservation candidate information, the software 
managing server 30 temporarily allocates reservations corresponding to the 
25 time informatk>n included in the reservation candidate information, in the 

aforementioned reservation table. Then the software managing server 30 
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actually registers the Feservation in the time zone corresponding to the 
reservation time information included in the reservation choice information 
transmitted from the communication terminal 10, and cancels the other 
reservations. Therefore, where the user of the communication terminal 10 
5 selects a reserved time zone out of the time zones corresponding to the time 

information included' in the reservation candidate information, the soflw^are 
managing server 30 will never allocate the reservation in the time zone to 
another communication terminal 10, whereby the convenience is much 
enhanced about the reservation for the download of data 

10 [0100] In generating the reservation candidate information, the software 

managing server ' 30 gena:Btes the reservation candidate information 
preferentially containing the time infomation about time zones with more 
remaining reservation fi^mes, whereby the loads are fiirther spread on the 
software managing server 30 and on the transmission path. 

IS [0101] When the user of the communication terminal 10 desires to acquire 

spedfied candidates of time zones for the reservation for the download of the 
update file, the communication terminal transmits a request for acquisition of 
the available range information to the software managing server 30, and the 
software managing serv^ 30 generates the available range information and 

20 transmits it to flie^cominumcatiQn terminal 10. Here tfie available range 

infonnation contains the information about the presence/absence of a time 
zone available for the reservation for the dowoiload of the update file, for 
example, in each of hours obtained by dividing the period of one month in 
units of one hour. When tiie user refers to the screen displayed on the 

25 communication terminal 10 on the basis of the available range information 

and selects an hour to make a reservation for tfie download, the 
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communication temiinal 10 transmits a request for transmission of the 
reservation candidate information accompanied by the additional condition of 
the hour selected, to the software managing servCT 30. The software 
managing servCT 30 generates the reservation candidate information 
5 containing the time information about time zones whose start time belongs to 

the hour attached to this reservation candidate information, out of the time 
zones available for the reservation for the download, and transmits the 
information to the communication terminal 10. In this manner, the user of 
the commxmication teniiinal 10 is able to preliminarily roughly know the 

10 hours available for the download of the i9)date fUe, based on the available 

range information transnpdtted from the software managing serv^ 30. When 
the request for transniission of the reservation candidate information to specify 
a desired hour as a condition out of the hours available for the download of the 
iqpdate file, roughly known in this manner, is transmitted to the software 

1 5 managing server 30, die softAvare managing server 30 notifies the user of only 

candidates of time zones available for the reservation for the download during 
the period desired by the us^, whereby the convenience to the user of the 
communication terminal. 10 is further enhanced about the reservation for the 
download. 

20 [0102] The afoienientioned available range infonnation is cc^^ 

indicating binary values ;of the information about the presence/absence of a 
time zone available for the reservation for the download in each hour resulting 
from the division of the period of one month in units of one hour. Namely, 
vdiere there is a time zone available for the reservation for download in each 

25 hour, it is indicated by a bit of on; where there is no time zone in reverse, it is 

indicated by a bit of off. Therefore, the data volume is lower than in 
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generation of the avaOable range infoimation as text uiformation, so that &e 
load can become lighter cm the transmission patfi. It is also possible to 
further convert the list of binary data generated in this manner, into text data by 
a text conversion method such as Base64 and to use the list resulting from the 
5 text conv^ion. The iise of the list resulting from the text conversion of 

binaiy data enables transmission of the foregoing list even if a network in the 
software update system : 1 adopts a protocol incapable of transmitting binary 
data. 

[0103] The present invention can be modified in various ways without being 

10 limited to the embodiments described above. For ^cample, in the software 

iqpdate system 1 of the above embodiment, the software managing server 30 
makes the reservation candidate information initially transmitted to the 
commxmication tenninal 10, preferentially contain the time information about 
time zones with more re,servation frames to which no reservation is allocated 

15 yet. This is for making the software managing server 30 exercise initiative 

for prefsi^ally allocating the reservation to o£f-peak zones v^th less loads on 
the server and on the transmission path. Instead of this configuration, the 
system may be configured as follows. The available range acquirer 16 first 
transmits the request for tiansmission of the available range information to the 

20 software managing server 30, and the software managing server 30 gmerates 

the available range information about all the time zones to vsiuch the 
reservation for the download of the iipdate file can be allocated. Then the 
communication tenninal 10 transmits to fee software managing server 30 a 
request for transmission of the reservation candidate information containing as 

25 a condition a desire^ hour designated based (Hi the available ran^ information 

by the mer of the comiiiunication tominal 10, and the software managing 
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server 30 generates the r^ervadon candidate infonnation containing candidate 
time zones available for the download for the iqxlate file, the start time of 
which belongs tb the : hour included as fte condition in the request for 
transmission. In this case, the user of the communication terminal 10 is able 
5 to make the reservation for die download of the update file in the desired time 

zone through the initiative by the user of the communication terminal 10, 
instead of tiie candidate time zones generated through tiie initiative by the 
software managing server 30, and thus the convenience is much enhanced. 
[0104] In the present embodiment, the aforementioned available range 
1 0 information contained the infonnation indicating only the presence/absence of 

i 

a time zone available for the reservation for the download in each hour 
resulting fi-om the^division of the period of one month in units of one hour. 
Instead thereof, the available range information can also be arranged to 
contain level information indicating a level according to the number of 

15 reservation fi:ames withput a reservation allocated in each hour. This level 

information can be e^q>ressed, for example, by use of 2-bit information. In 
this case, the 2-bit information can represent four information items of 
"suflBcient reservation fimnes," "few reservation firames," "no reservation 
fiBme," and "out of hours as reservation-allocated targets." Then the 

20 communicaticm terminal 10 provides the ^dsfisy reflecting the differences 

according to the level infonnation of each hour, based on the available range 
information, and the user of the communication terminal 10 is able to 
preliminarily know in which hour the reservation can be readily seemed, and 
thus the convenience is further enhanced. 

25 [0105] The present embodiment described the example of application of the 

present invention to tiie (bwnload of the iq)date file in tiie software vpdate 

44 

it ' 

i 



2005$ 5fl24B 20^41^} SOEI PATET i LAW FIRM NO. 8814 P. 70/95 

FP03.0332-00 

process, but the preset, invention can also be sppUed to download of various 
data such as content files, wi&out being limited to cmly the update of software. 
Industrial Applicability 

[0106] The present invention permits the user to select a time zone ft>r 
5 execution of download !of data out of candidate time zones available for the 

reservation for the download, generated by the server, and thus the present 
invention enhances tibe user's convemmce about the download of data by the 
communication teraiinal. Since the candidate time zones available for the 
reservation of download generated by the server are detemiined based on the 
10 reservation table set so as to spread ^e loads on the server and on the 

transmission path^ it is :^asible to appropriately spread the loads on the server 
and the transmissiqn path. 
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